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rt, ATMS APPENDIX 
This Claims Appendix reflects the claims as they presently stand in the application on 
appeal, including claim amendments made by way of the Amendment After Final mailed June 9, 
2005, which the Examiner indicated in the Examiner's Answer has been entered and considered. 

1-8. (Canceled) 

9. Method of fonning a nozzle in a nozzle plate for an ink jet printhead, the nozzle 
having a nozzle inlet and a nozzle outlet in respective opposite faces of said nozzle plate, the 
method comprising the steps of: 

directing a high energy beam having a first axis extending in a first direction towards said 
nozzle plate; introducing divergence into said beam; thereafter directing said beam at a single 
aperture of a mask, mereby to shape said beam; thereafter passing said beam through beam 
converging means, and subsequently directing said beam at said substrate such mat said beam 
first impinges upon the face of said nozzle plate in which said nozzle outlet is formed, thereby to 
form a nozzle, the nozzle outlet being conjugate through said beam converging means with said 
single aperture; 

wherein the step of introducing divergence into said beam comprises splitting said beam 
into anumber of sub-beams, each sub-beam having divergence, the origin of divergence of each 
sub-beam lying apart from the point at which the respective sub-beam is created by sphtting; 
thereafter passing the sub-beams through further beam converging means prior to recombming 
and directing the sub-beams through said single aperture of said mask, wherein dimensions of a 
section of said recombined beam directly prior to impinging a plane of said mask are 
substantially equal to dimensions of said single aperture of said mask; and, 

wherein said high energy beam is directed at a first planar reflecting surface lying at an 
angle to said first direction, said first surface being arranged so as to reflect said beam toward at 
least two additional beam reflecting surfaces so arranged as to both invert said beam and direct 
said beam along an axis colinear with said first axis extending in said first direction; said fiist 
planar reflecting surface and said at least two additional beam reflecting surfaces being fixed 
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relative to one another, thereby to form an assembly, and rotating said assembly about said first 
axis, said beam thereafter impinging on said nozzle plate, thereby to form said nozzle wherein 
said nozzle inlet is larger in diameter than said nozzle outlet 



10-22. (Canceled) 

23. Method of forming a nozzle in anozzle plate for an ink jetprinthead, the nozzle 
having a nozzle inlet and a nozzle outlet in respective opposite faces of said nozzle plate, fhe 
method comprising the steps of: 

directing a high energy beam having a first axis extending in a first direction towards said 
nozzle plate; directing said beam at a first reflecting surface lying at an angle to said first 
direction, said surface being arranged so as to reflect said beam towards a second reflecting 
surface and a third reflecting surface so arranged as to both invert said beam and direct said 
beam along an axis colinear with said first axis; said first, second, and third surfaces being 
fixedly located relative to one another, thereby to form an assembly, and rotating said assembly ^ 
about said first axis; said beam thereafter being directed at and first impinging on a face of said 
nozzle plate in which said nozzle outlet is formed, thereby to form a said nozzle wherein said 
nozzle inlet is larger in diameter than said nozzle outlet. 

24. Method according to claim 23 wherein the reflecting surfaces each comprises a 
discrete member. 

25. Method according to claim 24, wherein said discrete member is a high reflectance 
dielectric mirror. 



26-30. (Canceled) 
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31. A system for forming a nozzle in a nozzle plate for an ink jet prmthead, said 
system comprising a nozzle plate substrate, and assembly, and a source of a high energy beam 
having a first axis extending in a first direction; wherein the assembly comprises a first reflecting 
surface lying at an angle to said first direction, a second reflecting surface, and a third reflecting 
surface, said first, second, and third reflecting surfaces being fixedly located relative to one 
another such that said high energy beam is reflected by said first reflecting surface towards said 
second reflecting surface and said third reflecting surface, thereby to both invert said beam and 
direct said beam along a second axis colinear with said first axis; said assembly being rotatable 
about said first axis, and said nozzle plate substrate being partly disposed within a path defined 
by said second axis and arranged such that said beam is directed at and first impinges upon a face 
of said nozzle plate substrate in which a nozzle outlet is formed, and wherein said nozzle outlet is 
smaller in size than a nozzle inlet formed in an opposite face of said nozzle plate substrate. 



32-33. (Canceled) 



34. Method according to claim 9, wherein the power of said high energy beam is 
initially held low and is increased with increasing depth of the nozzle formed in said nozzle 
plate. 

35. Memodaccoidmgtoclaim9,w^ 
mask and the beam converging means. . 

36. Method of forming a nozzle in a nozzle plate for an ink jet printhead, the nozzle 
having a nozzle inlet and a nozzle outlet in respective opposite faces of said nozzle plate, the 
method comprising the steps of: 

directing a high energy beam having a first axis extending in a first direction towards said 
nozzle plate; introducing divergence into said beam; thereafter directing said beam at a single 
aperture of a mask, thereby to shape said beam; thereafter passing said beam through beam 
converging means, and subsequently directing said beam at said substrate such that said beam 
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first impinges upon the face of said nozzle plate in which said nozzle outlet is formed, thereby to 
form a nozzle, the nozzle outlet being conjugate through said beam converging means with said 
single aperture; 

wherein the step of introducing divergence into said beam comprises splitting said beam 
into a number of sub-beams, each sub-beam having divergence, the origin of divergence of each 
sub-beam lying apart from the point at which the respective sub-beam is created by spUtting; 
thereafter passing tie sub-beams through further beam converging means prior to recombining 
and directing the sub-beams mrough said single aperture of a said mask, wherein dimensions of a 
section of said recombined beam directly prior to impinging a plane of said mask are 
substantially equal to dimensions of said single aperture of said mask; 

wherein said high energy beam is directed at a first planar reflecting surface lying at an 
angle to said first direction, said first surface being arranged so as to reflect said beam toward a 
second beam reflecting surface and a third beam reflecting surface so arranged as to both invert 
said beam and direct said beam along an axis colinear with said first axis extending in said first 
direction; said first planar reflecting surface and said second and third beam reflecting surfaces 
being fixed relative to one another, thereby to form an assembly, and rotating said assembly 
about said first axis, said beam thereafter impinging on said nozzle plate, thereby to form said 
nozzle wherein said nozzle inlet is larger in diameter than said nozzle outlet; and, 

wherein the power of said high energy beam is initially held low and is increased with 
increasing depth of the nozzle formed in said nozzle plate. 



37. Method according to claim 36, wherein a further mask is interposed between the 
mask and the beam converging means. 
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AFFIDAVIT OF STEPHEN TEMPLE UNDER 37 C.F.R. §1.132 



14/10 4004 tt:S6 FAX 61223423300 XAAR PLC « 

Attorney Docket No: 27754/X254A 

PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
APPIICANT: Stephen Temple et al. ) 
APPIICATIONNa: 09/754,486 ) Examiner StefenStaicovici 

PILED: January 3, 2001 ) Art Unit 1732 

FOB; Method of and Apparatus ) 
fbi Fanning Nozzles ) 



AFFIDAVIT Qg STEPHEN^ TEMPLE 1 TNDFR 37 C.FJL 81.132 

•*- ^jjtephe!n13enm1e,lieisby^ •' - • tl 



* ' ' ' 2?.' I iaTecimical and one of (he foimdere of flie company I « . ; i-.- 

' andhave mvenlediiutejte^logies a^c^^;^-,;,,;^. 

by more than 90 patents and pending applications. 

3. ] have nmewed the most recert office acto 
mcappUcatioiL I have also studied each of the patents used to reject the claims of the 
appficatuw, fctifcaffidaviUdiBcu^^ 
QB 2 262 253 A (Turner). 

4. The ciamiiw has snggestedmone reject of me claims that it would have 
been obvious to one having ordinary skin m me art at the time of my invention to combine 
the feMfttflB* ofNishiwaki and Shd. 
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5. in my opmion, such a combing 
to the engiuew working in the field of inkjet to which my invention specifically relates. Shei 
relates to an energy delivery system for um in laser eye surgery, a field completely unrelated 
to inkjet 

6. The inkjet engineer Would have no motive to consider teachings in the laser 
eye surgery field, particularly given (hat inkjet technology involves the formation of a hole in 
the surface ffluininated by the laser, something completely ^thinkable in laser eye surgery. 

7 Moreover, Shei describes a method for spatMy mwhilaling the fluence in the 
surgical beam so as to cut a combination of a spherical and a cylindrical surfece, i.e., an eye 
• . ball imiking h&jrti^ 
u^uminarion, quite the contrary to the teachings of Shei. 

8. ■ Even if the teactogs QfNishrwakiand Shei weretobe csmibmed, they would 
... • 8tillTiotiesuUhir^ymven& : * : - *'/ 



Iteirnageofihe'io^rfopBii^ : • . : j'V • v - 




is" 



' jnaaufectured' advantage cfMshiWdinth^ ••■* 

10. As noted above, Shei disclosed a method &r energy delivery in laser eye 
surgery and produces only one beam. ModiryhxgKisMwa^ 

Shei would eliminate or destroy the specific goal ofNishiwaki for simultancouslyproducing 
multiple beams to form multiple nozzles. Shei is rMted to modulation of airinglebeam. 

11, I, among others here at Xaar, have also found that the so<alkd 'accurate? 
nozzles achievedby theMsmwald method are in fict of lesser quality man those chained by. 
my invention. Although lower quality nozzles may be acceptable in the kind of disposable 
bubble-jet primhead madeby Canon (the assignee of the Nishiwaki patent), we have found 
that they are less acceptable for- the kind of product made by Xsar. 
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12. SiHrikrly, nozzles made according to my invention (particularly mdependent 
claims 9, 23, and 31 of the application) have a nozzle inlet that is larger in diameter than the 
nozzle outlet, which again allows higher accuracy ejection of ink droplets and corresponding 
higher quality images than may be obtained using M&hiwakL 

13. The examiner has cited Turner for its te ac h in g of such tapered nozzles and has 
stated that it would have been obvious to one having ordinary sldfl m me art at the time of my 
mvention to modify both Nisbiwaki and Shei further in view of Turner. According to the 
reasons I discuss below, an inkjet engineer wonld not took to combine Turner with both 
Nishiwaki and Shei. However, also as I discuss below, even if such a combination were 
made, the combination of Nishiwaki, Shei, and Tumerjwould not resuh mmy mvenlion. 

14. For an alternate rejection of fh^ claims, the exanuner has rated Tinnerin 
ttwrtfaationwto 

rotatioBofalaSierbeamresi^ • : 

' Thisgeherah^cmisiiotaMuraie. ^ 
v '"'? w^seisfhat^ ']',, 

• • " orvdopeoftoieverseta^ 
^VX-}- ^jnWrotB^about'itsow 

<• ,• ;•• X- • • • 15 ^ c^^^^'mvenfitmnses a Miii^^i^m an overaUarray which i 

: . .'defines the envelope. Only the h^tibam^the #eye' lens is rotated so as toprodocev, • • 
' ^iinB^aB^comnmtenag^ TtaeotttieK* • 

• -beam that forms the inkjet nozzle of my iiivefltionis not rotatiflg. This is contrary uvme 

ieacrungs of Tinner, whe^ 

moving about the axis 17- If the teachings of^ishiwaki and Tamer were to be combined, 
(hey would K>t result in my invention, regardless of whether the Sbja teachings were also 
conflmxed. 

16. Also, if the Nishiwaki teachings were modified according to Turner, each of 
the multiple beams in Mshiwaki used to irnpingc upon a nozzle plate would be uepanning, 
not merely Totatirig about abeam axis. Alunnatively, since Turner discloses only a single 
beam fonnmg a single inlet and outlet for aholein an aircraft wing, m<>difying Mshiwaki in 
accordance with Turner would again result in only forming one nozzle at a time, which would 
be wholly contrary tome specific multiple nozzle formation teachings of NishiwakL 
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17. The above comments regarding Turner ignore the f^ that the reference also 
does mot relate to formation of inkjet nozzles or to the field of inkjet generally. Instead, 
Turner rel ates to forming air flow nozzles in aircraft wings, a field completely unrcl ated to 
inkjet Thus, it is my opinion that inkjet engineer would not look to combine the teachings 
ofNishiwald with those of Turner, regardless of whether the Shei teachings were also 
combined. 

18. To summarize, my invention as defined in the independent claims* incorporates 
features that are not obvious from a combination of either Nishiwaki, Shei, and Turner, or 
alternately, only Nishiwaki and Turner. Further, it is my opinion that an inkjet engineer 
would not look to the teachings of cither Shei or Turner when considering modifications to 
the Nisbdwaki inkjet nozzle fonnation teachings. ..... 

19. % I he^yafiinn that aU of the forego^ and accurate to the 
best of my knowledge and belief; and that I am A^aje.that asy. jBalsc statements may subject 
mp topenalties for perjury and may jeopardize thev^dity ofiny patents that may issoc on • 
.A^lttcsent^plicatiQn* . ; " -v* - r-.-. i,v ; .- > • ' v • *■ * * - 



October JXITL* 2 °04 




^St^hcxfTcrnplB 



? ' " * *v 
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RELATED PROCEEDINGS APPENDIX 



